CALCULUS

Derivatives. Power, Product and Chain Rules

1. Use the Chain Rule to differentiate.

f(z) = (-2 -2 —32%)5(-3 + )

2. Use the Chain Rule to differentiate.

flx) = (24 22 — 22%)3(1 + 22)3

3. Use the Chain Rule to differentiate.

fl@) = (3 -22)°(=3 + 2 —a?)*

4. Use the Chain Rule to differentiate.

flx) = (=142 —2*)°(2 — 22 — 322)3

5. Use the Chain Rule to differentiate.

flx) =3+ 232 — 2z — 32%)*

6. Use the Chain Rule to differentiate.

flz)=(=34+z—-22>)*B -z —2?)

7. Use the Chain Rule to differentiate.

fl@) =2+ 3z +2%)*(1)?

8. Use the Chain Rule to differentiate.

f(x) = (34 3z +32%)°(3 — 22 — 2?)

9. Use the Chain Rule to differentiate.

fl@) = (3)*(~2z +2?)°

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

10. Use the Chain Rule to differentiate. Simplify the answer.

fl@)=(2-2*)°@3 - 227)°

(272 + 227 —) 5 (;2T — €) (@ — ) = (z),f 01

(zgr+21-) (g2 + 2g-)(€) =

(4796 — L8 — T8F + 6€),(,2¢ + 7¢ +¢) =

(28 +21)(1)g(* +2¢ +1¢) =

(40T + 2T + 2Ly — GT) (7T — T+ ¢—)

(¢TTV — ;0% — 209 — $5—) (7€ — 5 — 0),(;7 + &) =
)
) =
)

Il
S T S 2 5 o % =
\J\-/\-/\?/\-/\—/V
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(e78F + ;L — TRT — 91) ,(,7€ — 2 — ), (; 2 — T+ 1) = (),
(;72g + %8¢ — 08) (2 —x +¢—) (22— ¢ ),
(;79¢ — g1 + 81) (22 + 1),(, % — 12 +¢) = (2)
(pree — P8+ ¢1)p(2e — v —¢—) = (¥),4 1 'SIOMSUY
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CALCULUS Derivatives. Power, Product and Chain Rules

Solutions:
1. fl(z) = %(72 —x—32%)5(=3 + )

> Apply: < 7(a)g(e) = £() 1 g(r) + g(r) - (@)

Fl@) = (-2 =2 = 3 o (<34 a) (-3 2) o (-2 - w — 32
> Apply: = f(a)" = nf(2)" 2 f()

flx)=(-2—2— 3:52)5(1)%(—3 + )+ (=3+z)(5)(-2 -z — 31;2)4%(—2 — 1z — 32?)

d
» Apply: ax" =na" !

fl(z) = (-2 -2 —32*)°(1)(1) + (=3 + 2)(5)(-2 — = — 32?)*(~1 — 62)
» Factor:

fl@) = (=2 -2 =32*)"[(-2 — 2 = 32)(1)(1) + (=3 +2)(5)(—1 — 62)]
» Expand and simplify:

fl(x) = (=2 — x — 32%)*(13 + 84x — 332%)

2. f'(z) = %(2 + 22 — 222)3(1 + 22)3

> Apply: - F(a)g(e) = f() 2 g(r) + g(2) - (2)

d d
fl(x)=(2+2z - 29;2)3@(1 +2x)% 4+ (1+ 2x)3£(2 + 2 — 22%)3
nfli

1@

> Apply: L f(2)" = nf(2)
(@) = (2+ 2z —22%)3(3)(1 + 2x)2%(1 +22) + (1 +22)%(3)(2 + 2z — 21«2)2%(2 + 22 — 227)

d
» Apply: ax" =nzg" !

fl(z) = (2422 — 22%)3(3) (1 + 22)2(2) + (1 + 22)3(3)(2 + 22 — 22%)%(2 — 4x)
» Factor:

fl(z) = (2422 — 222)%(1 + 22)[(2 + 22 — 227)(3)(2) + (1 + 22)(3)(2 — 4x)]
» Expand and simplify:

fl(x) = (2 + 22 — 222)*(1 + 22) (18 + 122 — 362?)

3. fl(z) = %(3 —20)3(—=3 + 2 — 22)’

> Apply: - F(a)g(e) = f() 2 g(x) + g(2) - (2)

f(x)=(3- 23:)3%(—3 tr—a) (-3 +x— x2)4%(3 —2x)?
n—li

> Apply: = f(@)" = nf(@)" o

f(z)

fl(z) =3 —-22)34) (-3 +x — xz)?’%(fi’) +a—2%)+ (=34+2—2%)*3)3 - Qz)Q%(Z’» — 2x)
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CALCULUS Derivatives. Power, Product and Chain Rules

d
» Apply: ECB" =na" !

fl(z) =3B -22)34) (-3 +z—2%)3(1 — 22) + (=3 + = — 22)*(3)(3 — 22)%(-2)
» Factor:
fl(z) =3B -20)%(=34+z—2H)[(3-22)4)(1 — 2z) + (=3 4+ = — 2)(3)(=2)]
» Expand and simplify:
f(x) = (3 —22)*(=3 4+ 2 — 2*)(30 — 382 + 222?)

d

4. f'(z) = a(fl + 2 —2%)%(2 -2z — 32%)3

> Apply: < 7(a)g(e) = £(2) 1 g(r) + 9(r) - (@)

flx)=(-1+z— x2)5%(2 — 2z — 323 4 (2 — 22 — 3%2)3%(—1 + —2?)°
. i n __ nfli
> Apply: - f(2)" = nf(2)"™ — f(2)

(@) = (=1+z—2%)°3)(2—2x —sz)Q%@— 22 — 32%) + (2 —2x—3x2)3(5)(—1+x—x2)4%(—1 +x—x?)

d
» Apply: axn =na" !

fl(z) = (=1+z—2%)°3)(2 - 22 — 32%)%(—2 — 62) + (2 — 22 — 32%)3(5) (1 + = — 2*)*(1 — 2z)
» Factor:
fl(z) = (-1+z—2)*2 -2z — 32?)[(~1 + x — 2*)(3)(~2 — 62) + (2 — 2z — 32?)(5)(1 — 22)]
» Expand and simplify:
fl(x) = (=1 +x— 222 — 2z — 322)(16 — 18z — Ta? + 482%)

d

5. f'(x) = £(3 +2%)3(2 — 22 — 32%)*

4ty

> Apply: < f(2)g(r) = f()+-ge) + go) 2

d d
1o 2\3 o 9 24 o 9 2\4 2\3
fi(x) = (3+z%) da:(2 2z — 32°)" 4+ (2 — 22 — 32%) dz(3+x)
nfld

(@)

> Apply: L f(2)" = nf(2)
f(x) =B +22)34)(2 - 22— 3x2)3%(2 — 2z — 32?) 4 (2 — 2z — 322)*(3)(3 + x2)2%(3 + 2%)

d
» Apply: ax" = na" !

() = 3+ 22)3(4)(2 — 22 — 322)3(—2 — 62) + (2 — 2z — 32H)*(3)(3 + 2?)?(2x)
» Factor:

f(x) = (3+22)%(2 — 22 — 32)[(3 + 2?)(4) (=2 — 62) + (2 — 2z — 32?)(3)(22)]
» Expand and simplify:

fl(x) = (3+22)%(2 — 22 — 32%)(—24 — 60x — 2022 — 422°)

6. f'(z) = %(73 +a— 2043 -z — 2?)
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CALCULUS Derivatives. Power, Product and Chain Rules

> Apply: - [(@)g(a) = f() < g(a) + g(r) < [(a)

f@)=(-3+z— 2x2)4%(3 —z—2)+ (B —z— x2)%(73 +x — 222)*

> Apply: - f(a)" = nf(@)" 2 f()

fl(x)=(-3+z— 2302)4(1)%(3 —z—aH+ B -z —2*)4)(-3+2x— 2.1?2)3%(—3 4z — 227)

d
» Apply: @x" = na" !

(@) =(-3+z—-22%)*1)(~-1—22) + (3 — 2z — 2?)(4) (-3 + v — 22%)3(1 — 4x)
» Factor:

f(x) = (=3 +x—20*)°[(=3+2 —22%)(1)(~1 —22) + (3 — x — 2%)(4)(1 — 42)]
» Expand and simplify:

() = (=3 + 2 —22%)3(15 — 47z + 1222 + 2023)

7. f'(x) = %(2 + 3z + 2%)*(1)?

> Apply: < (r)g(x) = £(2) < g(a) + o) <= f(2)

fl(@)=(2+3z+ x2)4%(1)2 + (1)2%(2 + 3z + 2%)*
> Apply: = f(a)" = nf(@)" 2 f()
Fl@) = (2482 402 @)1 (1) + (A2 + 32 +27)° (2432 +27)

d
» Apply: ax" = na" !

f(x) = (24 3z 4+ 23)*(2)(1)(0) + (1)%(4)(2 + 3z + 22)*(3 + 2z)
» Factor:

() = (24 3z +22)(D)[(2 + 3z + 23)(2)(0) + (1)(4)(3 + 22))
» Expand and simplify:

f(x) = (2 + 3z +22)*(1)(12 + 8z)

8. fl(z)= %(3 + 3z + 32%)°(3 — 2z — 2?%)

> Apply: o f(a)g(a) = f(a)<-gla) +gle) - (2)

d d
fl(x)=B+3z+ 3x2)5£(3 —22—2*)+ (3 -2z — x2)£(3 + 3z + 37%)°

> Apply: = f(a)" = nf(2)" 2 f()

dx

fl(z)=B+3z+ 31‘2)5(1)%(3 — 2z —2%) + (3 -2z — 2?)(5)(3 + 3z + 39[;2)4%(3 + 3z + 322)

d ,
» Apply: ax" =na" !

f'(z) = (34 3z +32%)°(1) (-2 — 2z) + (3 — 22 — 2?)(5)(3 + 3z + 327)*(3 + 62)

(© 2009 La Citadelle 40of 5 www.la-citadelle.com



CALCULUS Derivatives. Power, Product and Chain Rules

» Factor:

f/(x) = (3+ 3z 4+ 32*)*[(3 + 3z + 32%)(1)(—2 — 2z) + (3 — 22 — 2?)(5)(3 + 62)]
» Expand and simplify:

f'(x) = (3 + 3z + 322)*(39 + 48z — 87z% — 362°)

0. () = S (3220 + %)
> Apply: o f(e)g(a) = f(a)-g(x) +gle) - (2)
/ 2 d 2\2 2\2 2
F/a) = (<204 2+ (20 4+ 27 (3)
> Apply: = f(a) = nf(2)" 2 f()
F/(@) = BP)(~22 +3%) - (<20 + %) + (20 + 2?2 ()B) = (3)

d
» Apply: ax" = nz" !

(@) = (3)*(2) (=2 + 2%)(=2 + 22) + (=22 + 2%)*(2)(3)(0)
» Factor:

f'(@) = (3) (=22 + 2®)[(3)(2) (=2 + 22) + (=22 + 2°)(2)(0)]
» Expand and simplify:

f(z) = (3)(—2z + 2?)(—12 + 12z)

10. f'(z) = ;7;(2 —2?)3(3 — 22%)3

> Apply: - F(a)g(e) = f() 2 g(x) + g(2) - (2)

! o 2 d 2 2 d 2
flx)=2—-= )35(3—290 ¥4 (3 -2z )3&(2—1: )3

> Apply: ()" = nf(e)" 2 f()
F(a) = 2~ 2P~ 207 S (3 - 22%) + (8- 2P (B2 — ) (2 %)

d
» Apply: ax" = na" !

fl(@) = (2= 2%)°(3)(3 — 22%)*(—4a) + (3 — 22%)°(3)(2 — 2%)*(~22)
» Factor:

fla) = (2-2%)(3 = 22%)[(2 - 2*)(3)(—4z) + (3 — 22%)(3)(~22)]
» Expand and simplify:

f(z) = (2 — 2?)%(3 — 202)(—42z + 242?)
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